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^Tfl^l ^-2002 -0046835 

(19) tfl^^^^(KR) 
(12) ^7fl^^iL(A) 

(51) o Int. Cl. 7 (11) ^7H«i5: ^-2002 -0046835 

C12Q 1/68 (43) ^Vi*} 2002^06121^ 



(21) #^1^3: 10 -2000 -0077179 

(22) 2000^12^15^ 



(71) *^<y sj-jsl^ <y*Kt-a 

91% ^ -g-^3^- 253 ^^V^fl^^l 

(72) ±^ 

A)^iflAlAli^ift5.^5.o]-3s|-Ml6*1033: 

^7l^J:^Al§-^^x^3^-970 -23^*8 e}302Ji: 
(74) tfl^oi o|^5) 



(54) zJ<>1 4*8^8 D N A ol|§ 4f S|3*MI ^7^^ « 



~~1 



£ DNA ^H-a* °)-8-« PCR =WH 3* ^fl^t ^ *S1H) £ 

£ 5 ±3.*\, ?%W°.3. ^]x}^ (length -polymorphism) -fr^r* * A HI =r Stf-Jr 

PCRSj °1# °1-£*H 4 7H°JS} HSH(band) ^Eflf: £ij*rfe 5i 

<*T*3 r^JlS)^ Hl£2 r lOt^V - ^tf. 



£ 7b 
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^-2002 -0046835 

2£ lxr £ l^^l VNTR (variable number of tandem repeat) 4 STR (short tandem repeat) °il ^ *4&M 

3-. 

£ 2~ *1^9l 7fl*fl^4H YNZ225] cfl^-fi-^} (allele) M&KHtt 1.5% o^KS.^ *\H°)JL, 

491 1 ; 1 kbp DNA 491 2 ; 6 -6 efl^l 3 ; 1 -7 
3]*! 4 ; 7 -7 el] 0 J 5 ; 4 -5 efl°J 6 ; 5 -5 
31^ 7 ; 6 -6 31^ 8 ; 5 -8 3l<y 9 ; 1 -6 



491 10 ; 


4 -4 491 11 ; 


2 -10 491 12 


; 2 -3 


491 13 ; 


5 -5 491 14 ; 


4 -5 31^ 15 ; 


5 -5 


491 16 ; 


2 -15 491 17 


; 4 -6 491 18 


; 1 kbp DNA * 


491 19 


1 kbp DNA *}?\ 491 20 ; 6 - 


-11 3]<y 21 ; 4 -5 


31*3 22 , 


3 -4 491 23 ; 


4 -4 3l<y 24 ; 




491 25 


6 -8 491 26 ; 


1 -1 491 27 ; 




«n^2 28 


; 4 -5 491 29 ; 


4 -8 3l<y 30 ; 


5 -11 


Bf|<3 31 


; 4 -4 efl^J 32 ; 


4 -5 31^ 33 ; 


5 -6 


4 91 34 


; &-§- 


491 35 ; 1 -1 


491 36 ; 1 kbp DNA EL7] v\f] 



£ 3arr ^9\ ?M?i^i tt^SW (neurotensin) 4^1 -fr^r^ ^fl ^ -ff?!*} ^L^-§- ^v}]^ ^ <*Ajj^ PAGE 

Sl]^ 1 ; 65 -70 491 2 ; 73 -75 491 3 ; 61 -74 
ell°J 4 ; 70 -75 49l 5 ; 70 -74 31*1 6 ; 60 -76 
491 7 ; 66 -70 491 8 ; 65 -69 491 9 ; 64 -75 
491 10 ; 64 -75 491 11 ; 64 -68 i]]9l 12 ; 66 -69 
491 13 ; 64 -75 491 14 ; 68 -76 491 15 ; 66 -76 
491 16 ; 68 -70 491 17 ; 70 -75 491 18 ; 69 -69 
491 19 ; 71 -73 491 20 ; 69 -72 491 21 ; 75 -75 
ell*?! 22 ; 63 -69 491 23 ; 72 -72 491 24 ; 3**1*1 
491 25 ; 72 -74 491 26 ; 66 -74 491 27 ; 72 -75 
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491 28 ; 66 -76 491 29 ; 75 -77 491 30 ; 66 -72 

491 31 ; 64 -73 49l 32 ; 3*5]*] 491 33 ; 66 -78 

* 

491 34 ; 72 -74 491 35 ; 75 -75 491 36 ; 65 -71 
31<y 37 ; 64 -78 491 38 ; 70 -70 *]]91 39 ; 73 -78 
491 40 ; 71 -72 L ; 20 bp DNA 37] 

3b^r ^91 ym^W D21S115] cfl*}-fr3*r M Ej-tfl^- £ <* 4}*t p A GE JL. 

491 1 ; 33 -33 efl°J 2 ; 30 -31 491 3 ; 31 -31 
491 4 ; 32 -32 ^1^1 5 ; 31 -32 491 6 ; 31 -31 
Bfl^l 7 ; 31 -33 Bfl<y 8 ; 30 -32 491 9 ; 32 -32 



^1^1 10 ; 32 -34 491 11 ; 33 -34 4<H 12 ; 32 -33 



491 13 ; 32 -32 491 14 ; 32 -34 491 \ 5 



491 16 ; 31 -34 491 17 ; 32 -32 491 18 



491 19 ; 32 -34 491 20 ; 32 -33 491 21 
491 22 ; 30 -31 491 23 ; 29 -33 491 24 



491 25 ; 30 -32 491 26 ; 31 -34 491 27 



4<H 28 ; 31 -35 31*] 29 ; 31 -34 491 30 



491 31 ; 31 -35 491 32 ; 31 -32 491 33 
491 34 ; 31 -34 efl<y 35 ; 31 -35 4 91 36 



491 37 ; 30 -31 z)]9l 38 ; 31 -34 491 39 



33 -34 



32 -34 



31 -31 



29 -31 



31 -34 



31 -34 



31 -34 



32 -34 



31 -34 



4Q 40 ; 29 -34 L ; 20 bp DNA 37] *\?\ 

5l 3c^r ^91 7fl*fi^H 911} ^^E^^^^l (human tyrosine hydroxylase) -fr#*r3 cfl^^r 

* M-EfMI^ 95^ PAGE^r*!<>U, 

491 1 ; 6 -7 491 2 ; 7 -9 491 3 ; 9 -9 

491 4 ; 6 -9 4<H 5 ; 7 -9 491 6 ; 7 -9 

4<& 7 ; 6 -9 4 Q d 8 ; 6 -9 491 9 ; 9 -10 



491 10 ; 9 -10 491 11 ; 9 -10 491 12 ; 7 -9 
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efl°J 13 



31<?] 16 



31°J 19 



31<?1 22 



3]<y 25 



28 



31 °J 31 



34 



31°J 37 



31 <y 40 



6 -7 3l<y 14 ; 6 -9 efl°J 15 ; 6 -6 

7 -7 Zflti 17 ; 6 -9 31^ 18 ; 9 -9 



7 -7 3]<y 20 ; 6 -9 3|^1 21 ; 5 -5 



8 -8 3l<y 23 ; 5 -8 24 ; 6 -7 



8 -8 31^ 26 ; 6 -8 31^ 27 ; 8 -8 



5 -7 3|°J 29 ; 5 -8 31^ 30 ; 5 -8 



5 -8 31^ 32 ; 8 -9 33 ; 5 -8 



5 -8 3l<y 35 ; 6 -8 36 ; 8 -8 



6 -8 ^91 38 ; 6 -8 39 ; 8 -8 



6 -8 L ; 20 bp DNA 3.71 



4a-b °1M YNA22*] tfl^-fRl*} ^1- M-eM^ nefl^l JL, 



J£ 4c^f *H?o] 7j)^]^o 1 lAi D21S11 3 cfl^-R-*!*} ^Eh4)^r 3 31**13, 

x : t^-fr^*} y : tll^-B-^! *r 

^ 4d~ t^°J 7H^]^o|lAl oi7> El^Al ^o|H^eJ-^l -fr^*^ tfl^-S-^^ (allele) 4b}M)^ 3Efl^<>laL, 

x: c^^^y : ^#^1 tfl^^^^o) ^ 



M ; 37] Tjf?| 

3KJ 1 5 ; 5*3*1 £^£l*) *K?*] 7M^H3 

£ 6a~ DNA^^-Jl^ ^£7} £ ^^^1 4f^^ PCR^l *] *l^r JiL*J^r ^7]^^- Af^lo|j I> 

31<?1 1 ; B.7] 3l<ti 2 ; 0.5 U efl<£ 3 ; 1 U 
31^1 4 ; 1.5 U 3l<y 5 ; 2 U 3]<?i 6 ; 2.5 U 



31^ 7 ; 3 U 31^ 8 ; 4 U 9 ; 5 U 
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£ 6b^r MgCl 2 3 £ 4f^ PCRi "l*ifer M^irr #7|<3-£ 4*1*1 ul. 

e1]°J 1 ; 371 31*1 2 ; 0.5 /iM 3 ; 1 /iM 
2)1^ 4 ; 1.5 /iM B||o] 5 ; 2 fiU 6 ; 2.5 //M 
31 <S 7 ; 3 /iM *)l<y 8;4/iM3| < 39;5/iM 

£ 6c^r dNTP<>) ^J£7f £ ^ *1 4^1^ PCR°)| *|*1tt <3$£ Ji°l^ #7l<§* Aj-^Hal, 

» 

3|<y 1 ; 3.7) efl^l 2 ; 50 /iM 3l<y 3 ; 100 /iM 
31 «3 4 ; 200 /iM 31^ 5 ; 400 /iM 3|<y 6 ; 600 /iM 
3l<y 7 ; 800 /iM 

£ 6dtr H^oHo] £^ 7 \ £ o] PCR^II *)*l^r <§^§- ^^fe #7l<3^ 4*HjL. 

6e^ ^4 £S 5^7f £ S^SJ Cf^^S. pCR*|l »}*l*r ^7l<^-^ 4*M:2. 

-£ 7a^ "Br 7}?W4 ^7f^_Mlfr ^^71 £ ^ 4f^ PCR^I YNZ22 cfl^-fi-^^] = 3.^ 4 

4^ 1>5% o].7f5.2: ^7)<3* 4*!°lll, 

£ 7b^r 7MMH a^Tj* ^^]^7| £ tfMgoflAl 37H STR *) 4^^ PCR 8% USH^S. 

PAGEisL £ 3 71 4*1*14. 

tt^l 7l^r 5] ~L 

£ 1P3£zl°l4^ DNA <3 714*3* 4?^ PCR^£*] 333HMf!: Jfl^t H 3!*r#<i # 

ft ^l^l^S. ^)ei J?-tf 3 U°14^ o r ^ m ^ oj^ 4f^ PCR^l ^^5}^^}* ? 

*U ol # °]-g-*M 4^f^€ A 7H°J3 *EH i^a] jfraj^t 5 »^ofl ^ 



^7^^^ ^^0.3. °J# 7fl7fl^I5] <3^g *Ulft 4tf«M 3Kr4-Tr 

51^34. «t 30<3 ^ 71-* (base pair)*!] <y*fl°l -If*}*} ^ 9j*flSj 7l^-*fl f^Tl! £<H*Hr ^Itt 7^ 

S.&4*°1 7W2 ^4. 3L^4, ^Aft 71^4 *| $ 30. S ^^o] gj[fe ^ 10% ^-fl 

^ 4^1-4 44\B4. ^^^8 A o v ^l 7l»a^5.^ ^HtJL^s? ^11 

wjig (restriction fragment length polymorphism, RFLP)4 DNA ^^Jl^^^^-g- (polymerase chain re 
action, *M " PCR" °14 ^^^ v )# VNTR (variable number of tandem repeat) ^ STR (short tandem 

repeat) 3 ?M ^S. *}&S\JL 5i4. 



4^^] 44^ >M4| fi7H^ ^7f ufl^ 4^ +#7} ^7flft4. ojfl. 4^0]^^ (hyperva 

riable region) o| 4 °l^ft ^^l^^Sl ^^A^o] tij-^^ ^7fl^ ^7} S4- 



- 5 - 



471)4*1 42002 -0046835 



^S-ftandemly) 443^ DNA *1<g£ £4 7fl£4] pfl^- ^-M^«H) £7H44 7H444 ZL 444 
A "tt^ofl 43a) *lS.(genetlc mapping), 44 4*1 (linkage analysis) 7fl°}Ajig ^A) £4<HlAi %*t°\ 

4 7)1 34sU 514. °le14 DNA 42] 41 44 443tt 4-321 H7H 44*1 ^^2jjo^ ^ 7l) cq ^f-^S 

443431, VNTRolel-Jl l-e|^ D lM44*ll (minisatellite) 4 4-£MI 9 80 bp2l 44Ai<g-g- 7)*!^- 44<>)) ST 
Ro|2}i -ie]^ "}o|31f 4*)l(microsatellite)4 2 Ml 4 5 bp5| 44A)<g-§- 7)*|o|(;e. 142) S.-T- °j)<fl2) 4*1^ 
*M 44 4£°I1a) 4£OjiL 4344. STR4 a)4S] 433.SL4 ^44:2 44 oJ^-S, 44 (genome) ofi 4 A J5> ?fl 
7} 2i7l| 4£5H oj.o nj 100 4*) 400 bp°] 44 3711- 7)*) H 5)7] «xfl^-ofl PCR4 °144°1 p]42] t1|4 DNA5. 
43 tfl%= ^S-o| ^-o]tH 7 ||o]4- A1^5}-71 34 44°-iiL4 4q4 2] 4 (forensic science) . 24 ^ 5)44 
44°)H 4£$147ll °|-§-£]2 514. 7l]4 MIS] <a«t^*«5l 4344 £oJ 7 } 2)<H tfl^lS) ^7) ^ ?H 
51.5.4. STR4 «S7lAi<aol 44*1tt 5|^7)- 7fl444 45.2 7fl4 Lflo)]^ 7)4 ^ol7V AJt> nfl-g-o]] tflej^ 

47) ^711^ ^ $7)14 4 H -!j 71144 ^7fl44 % 0.5. 433 ojcj. 4434 4^8 ^A)^ o| «>J4 5^4 ^ 

°)| ^H7f gjE a 4£7) °]4°fl §J»4 4£-|}. a|) 0)4 ^.2. 4 7)21* 7)7)4 STR v\?]7\ £4. o]e)4 

STR5] 444 4°|3. 4«H 7fl7))4 0 l 7)4 J> 44 434 cflsjf s.o| a-)^. cfe 7 ) n||4o|j o}e) 7 )4 STR tfl^4 
3. ?4S]4 DNA H 3.4 (profile) 4 7|)5]44 2444:2 § 4 $4. 

?]4«K!°I4 4<>H14 aj-^-s)^ 7H44t 344 7B5!42] 43351 4°I34 43440) a 514. ^ 

^icMH 4f ^51 ^£7f 7>^- 37] nl)^-o|cf (Gao q et ^..Electrophoresis, 20. 1518 -1526, 1999). Ml 
'Hi ^7|)s)^ ^^-g- VNTR°1 4 STR ( ge notyping)# ^-?)47] ^s}^ ^ 7\*\ 4-§-€ t 51 

R5- ^, ^41-* ?l7l^^s. ^4tt 2°14. ^7)^^ p^o) 37 || *js^7fl a H 

7lfl- 7]i£ d].^) vfl<H) ^ ttV^o) 3? si ^TH^-b^li- ^oj^v ojjcf <y si) o)| ^ j§-<y iv <g^i^ 7 } ^ ^o_ s 47114H 

5. H7)7f 4S" 4?l7l- 27)) £7fl^ ^ 5)4. O^S) JjL ^oj -^at 3^4<H 4?1 44^1 7fl7))<y 

"0 44 ±3. ^-^1^ t 5)^1)1. *1# DNA 4 0 PJ (typing) °)4 4^ °le1 *^5l 4^* <^1^ DNA 4°|^2) 

2f 7)15144 *Hrt! ^ A j«!-4. 

^712) PCR°)1 7li«; E)o]J§ 7l»j^ «8}^- 5)44351^0), ZL ^1-n-^ T-lTjo) 2)7)|-i-S ^ 7)| 3|)^o) 7>^*> 1 

7H5l^-iol4 1^51 7>^s)-7fl t}7) ufl^o)4(Chakraborty R. et ^..Electrophoresis. 20, 

1682 -1696, 1999). PCR ^^#21 ^-51^ cfl^ ^^(slab) 1 ?}7)<S^* f-sl) -5|^3S^<fl, A o v 7l<>))Al PGR ^-^ 
#21 H7l^ -S-°J4 5)15! (lane) ^ 5134 3l5!2l 7]^ 37) 4^1 (standard size marker)?) ^s]^ n)Ri} 

^.3.^ 45IS ^ 51J1 471 4^* VNTR°1 4 STR 2) cflej-fl-^^s.^. + ojq. £ *v, DNA 2) 

4!)^Ai g)oi 7)^^ s. <Mah o. s^s.^ <g^5l ?l7l<g^- -fr^S] 141- ^s.tl t~ 514. PAGES) ^ 5j-J3j# 
471 4^ 4 **(Southern blot)^ 2]^ VNTR°14 STR ^^21 RFLP -£*H1 Hlafl^ ^-^4 cfl^4 ; ?i4 §114 
^(discrete allele resolutions) 45J»JB VNTR ^ STR 4^2J ^4^1 4^7)^^ <>!-g- ^ 5" 21 ^^^^ A)-g- 
4*1 (nonisotopic assay) ^•^a]?>o| g)£- ^ 7)7] 7>7) 2 514. 4*14, 442) z)e>]c|-^Aj 

» T^4^f 54^.3.^ 514 7)|5i ij'i-l: *j447B 4^ <=»! #7)-fe-44. 24°)1 4-8-sl^ 7 J°14^ A J ^^2| ^7} ^ 
7)4^4 -¥^21 ^^sl7] ^ 4£.7fl*iH4 ^-^tl tfl^4?!44 7}^o. uioj ^ 7l) oj 

4^ A j -¥-¥l7)A)^.^Cfo4 c ^ tguH^Tjl 7fltl^J^Ol 7)^-4 ^°14. 

^h1|<hi^ 7floiij^4 ^144^4 4^44 ^§114 °lel 7fl2l 2J<>i4^ DNA 2j7l7i<g Jf^i 7)1131^5. PCR4 4 
*54°1 4^45tfec)l, 471 4*34 7)|«iai^# b)^c)] 510)4 ^ a)-g-2) A|7id>i 515)4. 

4H, 4 4^7)1-^ 4^^ pcr4 °144°1 ^21 7)12] 1014^^ DNA ^H-g ^.0.0.5. 

^434 517121 ^^(overlapping) 6 ! ft*] 444 51-cr 2)^2?i4 ^444^S.<*| 7fl5l^^ ^ ^l^efl € 

5-4 44 «144 aR> ^ °i^# ^ 51^-i- o.sM) a. y}^^ ^7J4«4 

t^l 6 lf-J17) 71^^ 2)7fl 

4 4^21 4^14 <Hel 71121 So| c)^aj DNA <m 7 1a^ ^-)f- f.*)ofl ^sa]^ 4 51^- 332} 444^ PC 
R S?] 4 2I144-5.S*) 7H 01 ai ^ 01 s)7)7 D v>g^- ^4^0] 4:AS1^ »144 7-14-i- ^44^ ^«14. 
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* 

#3 *3* iH43 ^sH, £ 444 °i3 7H2] 3°14^ 4344* *3°fl ^43^ ^ Cf^ ^ PCR* 

344 7«<?li|^ °j *l*pj-<g t»g* 

2E4, 4 fS* #3 44 44 PCR* °]*4 7fl<33 1 i % 4444 4«a<fl $M4 aJ.g-2:3-§. 

4*3, 4 4^* #3 43* o i*4°i 7fl<a^'i ^ 31441* -i-^^-Tii ^ DNA 4°I B J 3S* *)|*tb 

4. 

•W, 4 43* #413 4344. 
t"34 °i3 7fl5] zJ^^ 4344* *3°l] 4434 t Si* 44 44 PCR* °I44 7i|<y3<g ^ 3441 

41* 31444. 

#71 ?e°]31 5! 4431 4H* 

1) 313 43 DNA* 444b 4?fl; 

2) #71 DNA* 4^ 334*1^ 434°11 cfl^- c>§ fi PCR* 4^4* £31; ^ 

3) "^43 DNA Si *3443 **tffe £70i ^34. 

#71 £3| 2°)13 £ <£<3£J ^°I4^# 444* "34*11 43 3^34 Ml-i-o) fen tfl^^Sl Slpj jrSTfl £2 
*H SH«H°1= 42 43443 HI 3*11 3143* cy^Aj ^ M -^(polymorphism information content, °14 " PIC" 
4 434) 43 HI 7>4* 3| 7># n^3{*}4. 

< 1 > 



37H13, n* cflaj-3-^^Sl -^f- M-ErMllLPi^ 4 C]]^|j -ff *1;*}3}£1 cfl^^^ <Jl£(allelic frequency)!" 44vH4. 



#71 ^Tfl 3* 4#« DNA-1 #3443 44* 434* 431^4, PCR°11 3*11 **4eJ DNA 3^3 33* 434 
* 34, SL4 (hybridization) * fir34* 34, 3 7l 3 *4 (electrophoretic mobility)* 434* 34 * 3341 
3 *#_°3. 34 444 #3443 * A j* 434* 34* 4«S4 4£ 42, 33 3714!* 434* 34* 4 
*84 4JE 5tf4. #71 J£4* 434* 343 14°11* *43 44 #3! (Southern blot) 43, ii4 #3 (Norther 

n blot) **! -f- £4 4M4 DNA =11 ** 4-§-4^ 4-f-sf^ i^ v ^4. S*r, #71 371^^^. 

rr 343 ^ 34 *^ (gel retardation assay) *°1 514. #3 £31 3°114 DNA3 *3443 4 A J* 43 

471 3*114 34 tJ^l 3b -a- 3 4 s&b n3 .a 44* ^71^^-1- f-Aj.^ ^^^3. a34<^ 3^ 5£* 3 A j *4 

44. «H 4^34 44 4^ °-S.* 47144444^ (autoradiography), ^4£4^ (fluorescence labeling), * 

?! 4 -g (silver staining) *<>! #3 3°1444 434*3 4* 43*4 *44 343 3.7)2. 414 4 5U 

4. 
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a. rt^o| ^o|tH|/j 4344* 444 4444 PCR°1 7Ho]il^ 4 444<go)l 4-§-4?fl a(-44 4 oi^x] S^oj^ 
?1 ?144 4 4^41:4 4 7}7iH14 4*2) VNTR 43444 3^2} STR 4344* 444^ PCR# 4-§-*H § 
^43 *I434* 4*845*4. 4 t^r** VNTR Jf-flSfe^siS: 13 7]^]^ YNZ22 43421 ^14^ Jf 
3* 4^45J:ilSTR- s r--?l3*4<g»i;i; 23. 7l7)]£]^^^A) 44*11 434(NeuR, 340 -430 bp),4 <g«13L 3.2.3. 
7l^flSl^D21Sl 1(200 -240 bp) 22] al^'l'di 43. 7l7fl£l^ <y^V ElS.4 4°lH4^4^1(Humth01, 140 -165 b 
p) 43*r2l 144^3 Jf^f. Ajej^cg,} YNZ22 44* 443* f^-y (core)2] H7l7 r 70 b P 3 4H13-°3 EL7] 
37l<g*«fl4 437H* 4<g47l4 ^4* ^o) %z}. 

444 *^2| 4 zl^ji <>}t-i7fl*H < I<J}i!: l^H^x 43 7]^s\^ 434*1* * 4>32| 

3*14*1 44 44 PCR-I- ol-§-^H 44414 4*84 14, -if £51 °J-¥"5] tflU4342l 2:*H1 s]sih 4£*2) * 
447} ^^^-i- 44453 3. 444 .S. «ng o| zlo^is^ DNA «7l^«^- o|-g_*f 4^44 p CRO | 7 flo|/||o|L| ^1 

4411 444*1 A r *4 4 5U4* 4'3455l4(^ 7a^£ 7b42i). 

£4, * 43* ^7] 4^ ^4 PCR* °1*4 7fl<y^]^ ^ 4444 4«H ojoj^ 4) 3] 2] 4*2:3* 7)1444. 

* 4321 44 ^4 PCR 43* 44 "A 7fi £4* (parameters) 21 44 A J (variation) °l PCR2) i* (efficacy) 4 4 
Si ^ (reliability) 1 °|*1* <3%M] cfl*ll4 7l£44. a. e^o) 4^ ^ p CR o| 3 3 3 av^^j o. ^^7] 3^0} 
o}*! ^ t^r**^^ iS _ 7l^5)-b 445J VNTR 437r42V44 Hi 3: 2^144^43: 43 7l7ll5)ir 37fl£l ST 

R 437}4» ^o)4^aj 4343. 4144 444 7flsH^°ll42l 432] 434^* 44444. 4?1 

^ -¥-#121 *34* 414°il 5H4 *43.°3 :ae|sl<H4 4 44* 4 -¥-4121 PCR ^-i-- 2] 3^7} #71 <3** 

455* "11 43 4*°1 *) 4 $}* 4* 4**1 4°l7> 44 44* 3°I4. 

474 44* 444^ 4* 44(buccal) 3*114 4344 «?i45l4 (unrelated) 4^"?l°-3¥-El 44 2 

H1143 ^^4S ^^1°!^ t^I "3 (chelating resin method)* 4-§-4<^ 4^121 DNA# ^#4^4. DNA*4 

"3^5. l^^Ai-aaij: 4^ 7l7flsi^ 443 VNTR 4 STR 4°l^y414J: 5M)*H<a>?iiL 123 7|7flsl 

^4°H1: 4-§-4°l S.^ 3lH 4<H14 PCR3 ^4514. 47| PCR 141-* ?l7l^^ 4-8-4^ ^e!43 

# ^^14S4. 

3. 14, 442] ^^4^4^ VNTR4 STR 434421 4^7} f=7 r #^4 444711 ^Sl^J °.^(reso 
lved), 44^ 47121 471) iJol4^ -¥-^7} ¥r ^^<H1 7l£4 4»j-i- ol^sH Aj^al O.^ 4: <ftJL o. ^-ol^ 

S4(£ 2,£ 3,A 2a^S 2b42). 

°1^1 ? 1#°H4,PCR ^8^#21 ^^14 4#21 ^40] v] A}o]5] SZj ^-^ (target site) 2J 37)4 4^o] 

^ 4sl7l a(5i4(Horn GT. et al.,Nucleic Acids Research. 17, 2140. 1989). ^1* ^4, D17S30 -t^HM ?1 tfl 

^•?r?l7}^ ^ tfli]444.S.4 2lolsi7i| 4^- ^£34 £l&4. a| 44, ^14^ 7V4 4(15^) tfl 

^447 r 4 7f4 g^(i<§) cfl^447} ^flH21 (intensity)^ 7)21 4o] 7 l- S144(£ 242). 444, YNZ22 P 

CR ^4#2l 371 €-^0. VNTR 5515] 444 4^7>^4 4<y£ 4 ^^ct, 4421 ^4^ 44 4* (So 

uthern blotOi 214 RFLP £44 tfl^Slfecfl, 47H14^ ^44 444^21 £4^: 7121 -&7V444. "14 71^^ 

4, l°l7| ?J DNA 44** ^4 44^4 **447f C-J ^31^4 (Thomas, E. Herrera RJ.. Electrophoresis, 19, 
2373 -2379, 1988). °liH4 4S2l ^7M?l7l ^4^, 4 S^^Vl-* ^40] 4 o>s]^ 4^ t »fl4Sl *#o\o\ 

44 ^714 ^ijl at 44(extension) 444 ^7^44. a^7151 44*4 -f *H4 447> 4 44*21 ^44 f^7f 
^1 ? J 4- 51 SI 4. 
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£ 413 471151 444«§ A d jf^o] cfl^^-^^Kan^e) £Sf- ^B) £0}, YNZ223 344b 1571)51 cfg- cfl^-{}-;*i 
47} 44344. ttSS§4 44*1 4343 ^-f «fl-b 227)13 44 c]) 4 4 44351°.4, D21S113 144^ 
971)5} 44 ^344471 443514. 44 33.4 ^j.olH^ 4*) 4443 14*1)4 44 71)51 cfs. tfl^-a-^471- $ 
43534 PIC SH 71^44 VNTR4 STR 433 cfl^l «l£(allelic frequency)* 4514 14, 444 7))S))-? 
°1H 7 r * ^4711 qE}i|r 4^4344 YNZ223 cfl=J-n-34 1 (f=0.22727), NeuR 3 cfl^4*i4 66(f=0.1 11 
11),D21S1151 £1)^434 31^=0.30208) a3 JL Humth0l5] 4^434 9(f=0.21023)4514. 4 41444 

£44 47ii5i 144*1^ ^-^4^ °^ ^451 im&w «i£7 r 45)45?4(pic> 0.5). ^44 

47flSl Jf f| ^ 71-^ 44 PIC ft* JS-Olfe- 43444 NeuR (0.95680) 4 51 £.4. 44 ^ £.o]-b O-^^f^ 
HumthO 1 4 514(0.75809) (£ 4a4*1-E 4dSl3. 342). 

44°-£, 333 4? 44 PCR 2:34 4 E d47) 344 4 tl*)-^*^-^ 2M)*|*1 < l3iL 45. 7l7flElb 37}*1 
STR 4344*1W DNA 44x4:3 4H«fl4 443 dNTPS] = 44451 Jf^c ^ a^^o] 

54*1 -9-4:7} 44 44 PCR°11 4*14 144 444514. 

a 14, DNA 44£.ii3 4£b 2 ^4 2.5 U5J 41 5) 34 512-4 o) ^-£( 3 vfl4 5 U)°J u|)b 4-g. Jf^ofl h| 
«B4 43132.3. NeuR ^443 44 f^7V«}-Sajl. 5-4:3 ^£7f S4144 NeuR 43443 4:3 El (stutter) 4H 
t«4JE4 47,45S4(£ 6a42). 

43t)14 4-g.S) *r.Eb 2444 4Hi4 4*14 PCR ^41414 4:<=3!.E (strand) Sfl el 4s (dissociation temper 
ature), ^43 ^4 4 (product specificity) , ^444 -444 5l44(primer -dim er artifact) 5} ^ Si 

51 #^4 34 A d (fidelity) 43 5.^ 41*11 144 444(Innis MA. et al.,PCR protocols, Academic press, p 
art one, 3 -12, 1989). 41241 # 443 ^±7\ 0.5 mMl I g4*l<i! 3 43 STR 43443 3.44 s_!= aj.cj. 
*1 44:45514. 1.5 4*1 2.5 mM5] ^-£.<>ll4b NeuR4 D21S11 44°ll4b 44 44 «JH£ 444*1 44 44 
5 mMSl fc£4|4fe HumthOl 434 443*1 444(£ 6b42). 

dNTPb 4 3 7|4*l|*i-b 100 /1 MSI 4^*H4 243 »vHH 4*§4 44 ^.^ji (distinct) 7«^4(clean) ^5.44 
iL53*lol(Song JE. et al.,Foods and Biotechnology, 6, 30 -33, 1997), #^51 4? PCR°fl7i-b 200 *-fl*l 

400 mM$\ dNTP ^£<H1t.-1 a)2)-§- 4445A4. 50 //Mfil 4£°ll^b 4*1 HumthOl 1H.H4°I D fl4 444 4f s|2 

800 ^M5l ^°114-b 7 J-?r HumthOl 44^1^4. 600 //M ^fi]7i^ D21S11 "JS71- 44s]*l <£ 

4 5U 534 (£ 6c4S). 

S4°H 44 44 44 PCR44 44 45-4 ^4 (parameter) °H 44 4"d^ 4£b 44b 44451 ^ 

4 (yield) 4 4£Aj ?] 4 Hi £o| aj (nonspecific) 444 4?>4 ^14H ^ 51 5S 4 <^ (Wittwer CT!, Garling DJ..B 
iotechniques, 10, 76 -80, 1991), 4 4144 £4 444 144 2514. -2-b STR 4414 62TC4 63t5l =40) 

■>) jf-aj ^£o|]a^ J:4^^ 44sl5l-° 4, 62r iL4 44 4£«H44 NeuR 4444 44*114 444 S»H7> 44 
i!514. 64t°B44 HumthOl 4444*114 44 4H7> 7)51 443*1 44jl, 65°C^a^ D21S11 4^44°114 
4#s]*l 4514 (S. 6d42). 

£4, 4 41444 15 4*1 405H145] 44445) ^45:44 444534. a 14, 3*f| ^!445l ^444 

4 31^^51 «lBl|^r7l|ofl oiojcf 30 5] o| ^a.^ 7l<>1 j A ^ ^ STR 4^447 r 444 44*11 355| o]aj.o||a^ ^ 

NeuR 4*144 < H1>|4 4?H5) 44°l 44s)44(£ 6e4s). 

4?13 14S.43, 345) STR4 S4 4444 4 51b 4 415] 34 44 PCR 443 m 44^44 2.0 U3 D 

NA 3 mM5) MgCl 2t 200 /^M3 dNTP ^ 10 pmole5) 443 H4°H ^lS.4 £444 3*1144 25 id 

3 444*^*114 62TC3 £4°I D 1 44 4£S. 35s) 444b^ ^5J4 444534. 

4421, 4 t14 47] 4^4 4444 71)4^4 ^ 44414 444t)| 444 4 51b DNA 444 ?|M4 444 
4. 
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£ 1*3 3 DNA Ej-o|jg ?] DNA eH^S 4 SEfe ^* STR ^ft 7fl°l *|«|| 4J#«*aj d]o| 

*| <>]■§-# 4f-$r« «v^^- 6)^.^ oj4 a STR =§^a) -|-*vs) d|^-a|^^4 go. ^fltfl cj 

*v $4 cf«H^ 5>^^-o« a§^ i t^j^ &44 24 »ai, DNA ?t®3L± jg. 

* 514. °l < t^lSife 3^1 HI 4 2: (peroxidase), *m4°J £±4^14 2: (alkaline phosphatase) £ 

tt ^J^HM^fgalactosidase) f-<>l A].§-S] ^ o^, ^-f-zj^. FITC, TRITC SEtt [F -18] -FDG f-4 A]-§-^ 
t 44*11^ 4CN(4 -chloro -1 -naphtol), DAB (diaminobenzidine) , AEC(aminoethyl carbazole), ABTS 

12, 2' -azino -bis (3 -ethylbenzothiazoline -6 -sulfonic acid)], 0PD(o -phenylenediamlne) Hl^ TMB(tetra 
methyl benzidine) -§-°l 4"§- J 3 =r Si 4. 



-s- t^* 4^hh 4*n a <mi°i ^-3*r4. 

<Wl> £44^ -¥-?H44 434*84 4°J 

£ tt'SSH^'Bi ^ 7|7flS]^ VNTR 4r-34£Htil!± 2^4 a-] <g£3; 45 . 7|7flSl^ STR -f^l ^7^f #5* 
<?' 7||*|]^o)H Q<iM7] 4*H, £ t«|*H-£ It ^ 2:4(standard amplification condition) <H14 5] PCR* 4= 

*S444. 

< 1 -1> ^^fij-DNA^-t 



607112] 7- 7J- (buccal) 3*11 4 407112] 3*ll« 4£ (unrelated) *K?<?]j9_3.Jf E] ^ 

3434. 331£r 4 7flo]±^¥-E] 2*1*2. 4345*-°^ ?i4°\*Z **l^ (chelating resin method)* A>**M 3*11 
2] DNAH 4*4534. DNA* 4#4?l 344. r£*\ A o V 3 , Alli jx^ a^j. 5% 611 ?l(Chelex resin) 2 

00 »IS>\ ^«B^ $S(l5.± K (proteinase K) 7] *«M #44 (vortexing) « 4 57t°fl4 7A]# aH44H 

44 10*4 #«y 0.5.^^154^21- ^a|o|| DNAfe l-tHl ^Tflsloj 7]E]- S_± ^ a)1 54^1-1:1-^- 5l|4«l) I"4 

°144. 44 12,000 rpm<H14 4§-8#el«- 4-M4H Aj-f ojj 5 ^s. =*j^<i| pcR-i- ^a]3]^4. 



< 1 -2> fi§5?}ol]A]2l DNA ^4 ^ #7|<3^ -g-4 

YNZ22, NeuR, D21S11 ^ HumthOl -^Itt 44S. H 7l^«] 44°)] ^• <: '1^. 0 J 54 C 'H •MlSf- 4-g-^-°] f^i] 

24. 
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[S. 1] 



£3 *M 


=3M°M£ 






YNZ22 




70 bp 


170 - 1000 bp 


^i^^i 6 


NeuR 




4 bp 


340 - 430 bp 




D21S11 




4 bp 


200 - 240 bp 


X\<£$2. 10 


MumthOl 


l^l^i 11 


4 bp 


140 - 165 bp 


^#51 12 



3.* YNZ22 -fr^r^ PCR£ 1.5 ^5] Taq DNA f^S^, 200 uM*\ dNTP(UTP), 10 pmole^l AA' 

o) 2 2 ).o|D) > 2.5 10XPCR Si^-g-^ 5 ^ (template) DNA5. tM§«! 25 //£ 
# PCR ^l^ E 5(Techne PCR system, Perkin Elmer, USA) 3 PE2400* ^*8^4- 50t<>M 5 

-gr#, 95TC°1W UMGR ^-S (urasil) DNA #4 0 lS>a4*il (glycosylase) ] «J-§-^ i7l (initial dena 

titration)* *m ^ 94 35^#, 62lC*iH 35^#, 72TC°IM 35^1} 355) «>4 3^ <S # (final ex 

tension) £ 72 t*8*tSJ4. 



£ g^M^X 2vfl^|Ai<l^^ 4 £ 7l7fl5]^ NeuR, D21S11 ^ HumthOl ^34^1 PCR£ 3U*) 
Taq DNA ^Jl±, 400 dNTP. 10 pmole^ 443 ^4°I4, 2 .5 10XPCR Slrf-g-^ 5 itt$ 

^ (template) DNA5. ?Q € 25 ^ £| «v^- ^f-*# Eflatfl PCR (Techne PCR system)* 

^*l-5i c K ^ £±xr 95"C^l^ 5*?} i7l (initial denaturation)* 4 95t°1H 353:#, 62°C*fl>H 3 
5^, 72°C°M l£# 355) "I ^ A)«5^-j7 aj^ (final extension)^ 72t<HH 5-£# ^^$4- 

YNZ22 PCR 1.5% 47 r i^ ^7]^^* A}-§-*H ^e]^cf. NeuR, D21S11 H HumthOl ^5-^E-) 

PCR 5% MM 8%5] H^^JE PAGE* 4**H ^el^jl £ ^I^r5S4. £ 

£ 10% «>MH4KS^*tf|) ^Hl 20*# ?)^ltb * *^Hr5. 2^-# 3*H1 3* >H]3*V:34. 0.1% 
2) 5.5% 30^- 3*1*1?! * cg^ta^ jwtfeL ,5^ ^o>^ = ^ ^ All^^cf, oj 

°1*1°1 4^ 30%Na2C034 5.5% £^(*H^H 4 10% o}A|H*(^|*^)£l 

£ 2*r£3<Hl 44^4. 

< 1 -3> 7))^^W 47fl3 ^<=>14^ A j frti^j-^o] o_^}^ 

i?- 2^r£ 3^ ^^S^El. 44^1 tfl^-B-^H-^: VNTR^r STR *f-$S\ ^5]^ ^7> ^7}#^ ^^^Tfl 
5}^^ (resolved) £ 47fl^ 3^14^^ ^7} £ ^ *fl 7)^^ « 0 V^# 

^ ^91^4. 

S. 24S. 3^1 14^1^1 ^^^1 7ll^)^^Ai ^. o| VNTR4 STR ^S] -8-^4^ (genotype) 5] $ 

51- *f7|a 2a%& 2b^ il^l-^4. 
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1*2] 

tW^M z} ^olcf^^j jfcgoj .fj-a^tg (genotype) #5. 



♦w 


YNZ22 t 

a 


■ 










1 * 1 • • • » 1 ~ 2 + - - 1 1 ** 3 « . • » 


114221221111112 


55 -65. ..58 -6G...5 


111111211111122 


67 -67.-67 -70.. .6 


412112212112112 




1 -4....1 -5—1 -6.... 


367111152113511 


9 -6Q...60 -76.. .61 


331312121114122 


7 -74.-67 -75.-68 


1212121121 




1 ~7...«2 ~ 3 * » * > 


1113 


-61...61 -68...61 - 


231 


-68-68 -70.-68 - 






2 -4.-2 -10...2 -1 




74 .-62 -68...62 -7 




73-68 -76-69 -6 






2 . . .2 ™ 1 3 » « « 3 ~ 3 - * « » 




3...63 -67.-63 -69... 




9-69 -71-69 -72... 






3 -4-4 -4-4 -5.... 




63 -75. .64 -64...6 




69 -73...70 -70...7 






4 -6....4 -8.. ..4 -1 




4 -68.. .64 -70.. .64 




0 -74...70 -75-71 






1...4 -13-5 -5.... 




-73-..64 -75...64 - 




-72...71 -73-72 - 






5 -6 . 5 -8—5 -I 




78-65 -65.. .65 -6 




72-72 -74-72 -7 






0...5 -1 1...6 -6.... 




7.. .65 -69...65 -70... 




5-73 -73-73 -75... 






6 -7... .6 -8....6 -1 




65 -71. ..66 -66-.6 




73 -78-75 -75 .7 






0...6 -11...6 -12... 




6 -67...66 -68...66 




5 -77... 






7 -7.... 




-69.-66 -70...66 - 
72 . 66 -73.-66 -7 
4...66 -76...66 -78... 










33 








58 







* : SH*S|fe %$2] ^41 ??R> -8-3*} TO 



a : VNTR4 b : STR^Htt 3.^-*! ^-§-3)1 ♦?}*}) 



[3-3] 

tt^SI 7pl)g<>lH 4 ^o|cf^Aj .» flg] (genotype) 





£#£)^D21S11 t c 




SS^^HumthOl -r d 


29 -31-29 -33.-29 -34-29 
-30.-30 -30...30 -31-30 -3 
2...30 -33.-30 -34-31 -31... 
31 -32-31 -33-31 -34. ..31 
-35-31 -36.-32 -32-32 -3 
3-32 -34-32 -35-32 -37... 
33 -33-33 -34.-33 -36... 


111139312101031041125847 
1222 


5 -5—5 -6—5 -7.-5 -8—6 
-6... .6 -7. ...6 -8... .6 -9... .7 - 
7 ■ * . . 7 ^ 9 * * * ■ 8 8 , . * , 8 — 9 » . « . 9 ™ 9 »« - ■ 
9-10.-10-10- 

■ 


1111036121144159371 


23 




15 





* : SH^tt ^41 TO 



c : STR4 d : STR2]-(Sl# E]5.-il sH-B^sHl) 

< 1 -4> *H?<y 7pfl^°lH 47112] 7jo|^^ ^-^].^o| tfliy^aj ^ £ 
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£ 4~ *H?°J £ 471121 » ^2) cflU^-^i^ (allele) YNZ2251 3^, 

15711SI 4€- ^-8-344 77121 <?!4sl4 a* ^'JHtIW 2tsl$4. 43-21 cflU-fr^r* l -i5(tfll-a-^^> 
94 14tt 4434 S5J:4)S 44Ml#-°4 a o v 71 o)1a^ cfl^l-B-^^ i£ 7}# zjo]^ M-eWU tfl^fl-M 15^ 

7|44 -■a°]^ 44vH4(£ 4a). VrS.Sfi'i] ^*11 444 (NeuR) 2) ^-?-<Hl^, 227R2) c}s tfl^-fj-^^} 7 > 90^21 <3 
434 St* 444 711*5 4435S14. 4421 55 -785. 44M151±^ (tflH444 564 57€- 4# 

3*1 S44), #4*11*1 55^ 7H V *fr ^°|21 ^444* ^eM2 784 43- 4 ^°121 ^-8-44* 44vH4( 

£ 4b). D21S112J ^-f <H1^, 96^2} <3434 4£ 7flsfl5"^lAi q?^S\ ^%-#7.}7\ 4t3$4. 4421 

cfl^-Pr^Rr 29 -373. 44M13 °-4 ^H-H 29^ 7 r # 4°l2l cfl^-fr^!4« 44MU 374 7}# ^] zJ°l2l 
•^444* 44\H4(£ 5c). 44 E15.A1 *folH^^4^1 444(Humth01)21 44 "Hl^r, ^ 7 flo| cj.^ cfl^ 

47>8812] <S444 e£4 7flsil?oflA-i 2t3$4. 4421 tfl^444^r 5 -\o±s. 44M1S1.°4, 471 °1W 
^444 5^ 7V^h 44* 44MU tfl4444 io£ 7># z}o|2l C1I34444 44\£4(£ 5d). 

< 1 -5> 47fl2] ^ojcf^Aj cfl^f ^ «1£ ^ PIC & 44 

PIC (polymorphism information content) 4712] HI 21 iifl T^Sl $c]-. Zj^o) o.^^^ o_ 

44(allele) 444 PIC SM H 7 r ? r -§-^4Ij. 44444. 44 7H<y^l^«=>fl -n-f-^Tfl ^ 5) 

c l (Botstein D. et al. .American Journal of Human Genetics, 32, 314 -331, 1980) 



^7HH, n £- cfl^#;*}o] -f- ulEfvllUPi.^ 4 tfl^^^}^.^ cfl^li ^(allelic frequency)* <4f}\H4. 

a 14, ti7^ 0 J 7fl*fl^-<HW VNTR4 STR ^r^^} ^d^A £-3E<H| 7]^ tfl^*) (allelic frequency)* *\ 

71 3°il 4EW]$Cr. *V^<y 7^1^011^-1, 7K> «!^^>7l| i-M4tt ^^a*Hr YNZ22*] tH^-PrS^r 1 (f =0.22727), 

NeuR^l cfl^-B-^^1- 66(f =0.111 11), D21S113 tfl ^ -f}- # 31 (f =0.30208) He) Jl HumthOl ^ ^-£#4 8(f= 

0.34659)<>1$4. ^^^^1 3^Hl> 47^9} 7^o14^^ £^ *>^°J 7fl^)^<HlAi cfl^^^ «1^7f 

* ^v!^r 4 a t +(PIC> 0.5). 2b^ft 47M ^ 7RV fe^ PIC ^l^r -fr^^fa^r NeuR (0.95680) 

7} '^ -fr*?7 r 2Hr HumthOl^l 514(0.75809). A j7) ^ ^3 VNTR4 STR ^-^ ^ NeuR 
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YNZ22* 




NeuR* 




D21S1I' 


WW 


HumthOf 




12345678910 


0.227270.071 


55565758596 


0.005560.000 


29303132333 


0.020830.114 


5678910 


0.079550.204 




1 1 12131415 


430.064940.1 


06162636465 


000.000000.0 


4353637 


580.302080.2 




540.107950.3 






88310.16234 


66676869707 


05560.00556 




86460.09375 




46590.21023 






0.129870.058 


17273747576 


0.011110.027 




0.119790.041 




0.05114 






440.019480.0 


7778 


780.011110.0 




670.015630.0 










00000.01948 




16670.07222 




0521 










0.032470.012 




0.072220.111 














990.006490.0 




110.083330.0 














00000.00649 




66670.08333 
0.066670.033 
330.050000.1 
00000.05000 
0.077780.027 
780.005560.0 
1667 












PIC* 


0.85112 




0.95680 




0.76885 




0.75809 





# : pic \«\] $n 

< 4l^H 2> 1?*]4^ -w^M^c 4*f^ p CR £^oj 

< 2 -1 > 4^^ pcR 

£ 'tW-f^l^^ 2^^]^<a«}J: 4^ 7)7)) S]^ 37fl^] STR -S-#7}4« ^ 2)^5] cf^ §^ 

PCR *H^7l 5*33 g^r *H?*! 7fl^]^o)lAi ^ o] PCR ^ ^^3>5Jcf. ^ 

W «1 4^ PCR£ 3 Taq DNA ^3L±(DMS, tH?). 400 /iM^l dNTP, 10 pmole 3^ 7 ufl 
^HlSii 125. 7)^5]^ z^zj- STR -R-S44°il tfl*V *4°H, 2.5 10XPCR *}-§- ^ #7] ^Aj*]) < 

1 -1> *(H DNA 5 /ili. ^S)^ 25 #-§--§- ^<HH ^r*3£]#4. PCR ^^hgr^3l(Pro 

gene) PCR A)^(Techne, England)* *H^H ^r^^l^^^, 95V,*\}*) 5&K± ^£^5. i7) o„ ^ 94 
TC4H 35^4, 62r<H]Ai iJfrtf, 72r*1W i^-# 353 #4 ^l^^Jl ^ <9#£ 72*C*1H 5^4 ^WHS4. 

a 34,^ 5*il 44tf 4* IL^£ *HHtt ^^W^Sli 2^*1^1*1:5: 4^ 37fl^] ^ojcl-^ 

^ STR ^^7} 2.^ «1^|^°J ifiHf-<>l go) ^o]£)o) o] ^cvo _g. 7 | - ^.cgq. 

< 2 -2> 4*^ PCR 3)^5]- 

£ ^xgo|^<g^j. 2^4^^^^ 45. 7l7)]£]^ 37fl5] STR 3^15^ 4^*^ p C R*j ^^7] 

^"M DNA *] o)^3] dNTP°l H^H^l ^-4-^5: 3l ^54^ 57fx) 

7} 4^ §^ PCR*I] *]*1tt ^<3^5S4. 

< 2 -2 -1 > DNA ^3L± <3%* 

£ ^3 4^ PCR^I DNA f^JSL^Sl ^£7} *|*lfe ^^-i; ^*!^7) ^^H, ^J-71 < 2 -1> 5] 

£HH3 PCR ^^oflAi DNA ^^U^^] 0.5 vJ^J 5 -fMH(unk, U)S ^!^1?H PCR* 

^ DNA ^£7f PCR ^^Hl ^1^1^ ^^^534. 4^ ^ PCR 2% ^7}i2 ^ ^9 7]<g 

^# ^-8**W 7 J ^^1 DNA^ EtBr* a}-^^ (g^^^ji ^^^-^4- 
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ZL 14, DNA f^J^S} ^£^ 2 0M 2.5 nfl 2)aHSt°- °} 3 -^ E(3 ^4 5 ^ 4s. J^ofl 4 
*IH ^3.2.3. NeuR ^#°| ^«»| f=7^«H(£. 6a ), 24iS] ^£7f £0}:*)^ NeuR -f^}^ ( stu tt 
er) »JH f^7}4£4. 

< 2 -2 -2> 4nill£ o|£ ^-£°1 <?%t 

£ t^5] cff^ p CR<H ] 4aHl# <>l£Sl v)z)± <g$£ 40144 0)4,4 4 V 7 ] < 2 -1> £| 

?HWsi PCR 2l#°\W 4av)|£ o|^.o] -^cs. 0 5 ^4 5 m MS. ^SH?)^ 4f^ PCRi- 4nvi]-g= o) 

£51 -££4 PCR f^Hl ol*]^ <3^# 4^434. 4f^ PCR 2% 47>£i 28 ^7l^f-^ 4~§-«H 

^•elsI S ^ #5) DNAb EtBr-§- 4-§-*M <*445J 3. UVS. «H1*,SJ4. 

=L 14, 4HM|£ o|^ £ l ojvjiy, PCR >83£«HH ±H3!£(strand) Sfi5^£ (dissociatio 

n temperature), ^ A jf-5] ^-°1^ (product specificity), 5.4°M -4°M "JilM- (primer -dimer artifact) 5] ^ 
^ Jl4i5] ^4 34^ (fidelity) ^£] o - 4^ o] ^ cf (l nnis MA. et al.,PCR protocols, part one, 3 - 

12. 1989). 4£2| ^-£7} 0.5 mMi ■fi^l'S 3 -f$l STR -8-^4451 &-g-4 7^4*1 

4. 1.5 2.5 mMSl ^£^17-^ NeuR 3} D21S11 -f-?H4xr ojaj as. ujjcc 444*1 44, 5 mM£] * 
£°)H*r HumthOl -^^17} ?>^4(£ 6b). 

< 2 -2 -3> dNTP^-£5] <§4 

£ t^5l 4f- PCR»11 dNTPfi] *£7f olx]^ <g % ^ SJ-olg^i 344, 47| ^4*1 < 2 -1 > *| S^^olM 
51 PCR 2?i°ll7i dNTPSl 50 Ml 4 800 mMS. ^5}7)?H 4<f f 1 ^ PCR# ^r^H dNTP5] ^£71 PCR ^ 

-^oft o]*]^ ^4.0. 4^4534. 4=f ^3. PCR ^Tg -§■ £ 2 % 01-71-S.2: 1 £7)<3^-# S-Y^ZW ° *\ ^ $<>] 

DNA^r EtBr* 7}-g.5}<H <*<-Jj4^iI UVS- 4 < i]4'24. 

a 14, dNTP-e- °13 7\<k*\)*\t 100 ^MS] ^^^1 <Jfl>£ -B-^o] ^^^H (distinct) 7fl^?.V(clean) 

= 5l^* J6i53^1^(Song JE. et al., Foods and Biotechnology, 6, 30 -33, 1997), £- t}^ ^-SL pcRoflA^ 

200 ^} 400 mM*\ ^£o)l7i i+B^ifl^cf. 50 vM2\ ^£^7^ cfT.] HumthOl "jJE^] nfl-f ^SfTl) 

5] JL 800 -^£.«Hl7i^ 7^*> HumthOl ^ts]^cf. 600 ^/M -^-EoMtr D21S11 «jJ£7f ^#^7] °>-g- 

* g =r !i!5i c K£ 6c). 

< 2 -2 -4> ¥^ ^-7£51 

£ t^S] 4# f 1 ^ PCR^1.54°M W ££71- o|^^ ^o]s)7l %n<=l, 4^1 ^AHl < 2 -1> 5J S^a?! 

°II4S1 PCR *$°)°\ ^ ££-i 58 M14 66r5. ^Sr7l7H cff^ss. p CR £. ^tj^ =aJ-o|iil ^ £ 

£71 PCR "1*1^ <$f&-gr ^J^Slcf. Cf^ ^S. p CR 2% *}7}3.Z: ^ ^7)<^^* 7}-§-*H *e|«rSl 

1 DNAb EtBr* 7>-§-*^ oj^s^jj uvs. ^?]*>5J4. 

ol ^ 71^^71, i2 }o]ol ifav £t:^ ^ ^ PCR 6\]^ (parameter) °H ^£ -H^^ ££fe 

- ^ri-(yield)* ^^l^U (nonspecific) %7}*)imJL (Wittwer CT., 

Garling DJ .Biotechniques, 10, 76 -80, 1991), £ H^M- £«V -fi-^rt!: S4# ^^4. STR ^$7} 62r4 
63"CS| iE.4 G H -f^ ££«M 5.4^^-5_ ^11^ o.^. 62TCi4 ^£ ££<Hl7i^ NeuR -n-?}7>4 e^^A^ o]^- 

* »,H£7l- 3V#S|S(4. 64 TC1^^ HumthOl -B-?|7 r 2}.<Hl7^ ^s. B(HH7 ]. ^sj*] g.^, 6 5TC-Hl4fe D21SH 

•n-^44-Hl7i 4*s]*l St^4(£6d). 

< 2 -2 -5> PCR ^ 5tS1 

£ ^^51 4^ ^ PCR^l f^s. Dl *|- <g^ # 40147] 44^ Aj.4 < 2 . 1;> 4 5-2^,^40] p 

CR £?i°)l7i ^ 15 ^H^l 40SJ5. ^5}7]714 4^^s PCR ^. =^^44 ai jj^l PCR ^<fl <^ 

^* 4-?J4^4. 4? ^ PCR ^f-£ 2% of7f5.^ ^ ?i7i<g^ a]~§-44 u.^4^^^ ^ ^4 DNA ^ EtBr 

* 4-§-4°) 'S^SrSlal UVS Sr 0 vl3Hi4. 
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-I 44. '-AH] 44*51 **£ ^s~ 7 ]^ 33301 «] etl ^ 7 |1 <H1 4SJ4. 3044 **^4<>I14^ 3* STR 4344 
y\ **?! 44°l) 354 4444* 44 NeuR -3 -444<HI44 *7l*<y ?*4 ^#4 6e) 

47)4 143-44, 3 *4 STR* 3* **44 ^ 5^ ^ av^o) 3 ^ pcR ^ 4*2:4* 2.0 U4 T 

aq *4l-;fc, 3 inMS) MgC) 2 , 200 //MS] dNTP 51 10 pmole4 444 n^o]^ ^us. 3*>s}^ ^aflJf 4 25 /i«4 
4**^*114 62"C5] 4>g)iy *£3. 355] **4* 5*9* 4445S4. 

< -y-^HI 3> 4 7f7floflA^2) 47134 (paternity testing) 

& $34 144^4 44714* 4*4 4*** PCR4 7|)441 4 Sj^f^Jli ***r4| 4**1 ^ oj^l ij-ols]- 

71 4*r_4, «!: 71-711 44 £ 4444445. 1S 7|7fl3b VNTR*?!^3rYNZ22iM!>ii± 244444JL 43. 
4* 3*5) STR 4444* 4*** PCR3 **44 4434* **§444. 4314 ^5) tb^^l 4* 

ft 4 T 3 5)444:1: 244444i 45 4*|5^ 3^0} STR o-^^^s. < 2 _ 2> ^ a)**] 2 

4°.3. PCR* ^3)444. 

3 14, YNZ22 ft#* r 5H 444 444* 313 bp 371*1 cfl4447l4 383 bp 344 tfl^-B-^t 7}z]JL 4 

4 ">]44* 383 bp 371 5) rfli|1444 444* 7)-^] jt 4<y*l«cl. ^^o] ^ 3434 2*1- o, S j=L Ei 1 
2. 32] 44*1*1* ^ojtl 14, YNZ22 *4°l) 444 ^ £| ^^0} ] ^ e,|o| 2) ^ ^j^^ 313 bp 3.7]$ 
43444* *44&3 oHMIItIW 383 bp 345) t||l|**!4* ^^o.^. o}^^ 3) °. 313 bp H7 ]oj 
•413444 ig = ^»l 4t4H5L 2* 313 bp 3715] tfl^*:*!4fl. #444** 4 * 444(51 7a). 

4441: 2444441: 43. 7|7flS)* 3*51 STR *37}2M1 44 4* ** PCR* **84 14(51 7b), NeuR 41 
*r*H) 444 444* 363 bp 37l Si 4344451- 367 bp 345] tfl^*^4f. 7>4 3 31 °- 4 6\v\x)L 359 bp 
344 COD* 24 4 383 bp 344 tfl^^^7># 7143 4** 44444. 44 14 4* 4443*E) 367 bp 3 
451 434444 4443*3 383 bp 344 cfl^*47l* *3)443, 3)4 24 4* 4443*4 367 bp 34 

4 dl 3 4 34 4 43*4 359 bp 344 tfl3**U4t *444°.°1, 5(14 34 4** 4443*4 363 bp 3 
715) cflu*344 4445.-¥-e1 359 bp 344 4^*24* *s|44** 4 ^ SIS14. 

D21S11 *17>4oJ ^J^Ai o>Hj^^ 230 bp 3451 4^*444 238 bp 34 51 4^*44* 7l4al ojo^nj o]»\ 

4-b 226 bp 3714 tflsj* 234 bp 344 4^*471* 7I43 4** 444554. 14 ^14 24 ^ 4 
ft 444^^4 230 bp 344 cfl^*?i44 4HMs.fte1 226 b P 345) m^^-^^i-s. 1-4^0.^, efloi 3$] o\ 
*ft 4^4£ftEi 238 bp 3451 44*244 <>144S*e1 226 bp 3451 cfl^-fi- i^f- ^^u>«v^.k <g - 
4. 

HumthOi 44444 444 444* 142 bp 344 444444 158 bp 37)4 ti^^^f 7 >^3 °x°lv\ oj^ 
4^r 142 bp 34 0} cflej 0.^71 444* 7}43 4** 44443 44 1 44 41^1 34 s* 7}£-§.oi o}nix|s.^. 
4 158 bp 37|4 4^44*14 4445.*4 142 bp 3714 44424* #3144-3-* 4 ^ 4SJ4. 

444 145, 37144 43. 4ft 144^4 DNA ^444* 4^s}4 4^ ^* PCR* 4*44 4714^^- ^ 
tb 44 °fl43S4 451- 44 ftssj 4*4 cfl^447f4 stHI 444 7f**4 4444 ^44* 44443 44 
4 ft 4^51 244^4 DNA ^7144* 4*4 4*** PCR4 7fl4^]444 4441^11 4*4t11 W% * 4* 
* 45J4S34. 

4451 24 

47144 44ft 44 44, ft 4^ft 44444 DNA 4444* 4*4 4* ** PCR4 «v^- 
-^S.4 444^ 4 47141 * *44*<H| 444 °H44 44 7fl4 *44*4* 44 7j|4^9j pcr»11 44 2:44 
4^4 4sl 37145] *44 *4* 4* ** PCR* 4*44 *4°11 **44j5.3.^1 44444 DNA ^444* 
4*4 7)144^4 ^1444* *^4*4 u)-§-2i x\#^ ^ ojci 
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(57) ^^21 »>3 
1. 

1) 3)^7}i!) DNA* ^#s|^r 

2) DNA* ^r*$°3- -n-3*Hl rfl*r 4f> ^ PCR* «7|; ^ 

3) DNA2] #e)3**M ^# *3*H=- t 1 ^^ 5!* sfe ^fl^t ^ tt o v U. 
^T 1 ^ 2. 

i\JL 4^ A j ^SL -8- ^(polymorphism information content, PIC) 3H l°fl 7W-f°l PCR ^-&*2l 3.7\7\ #7} 

^ 3. 

^1 2% Vo fl SM-M. 7 ^o|4^ A j ■fi-^^r-b^l^S: 23. Tf-S€-tl =r-§-*ll ##7\ (neurotensin receptor gene, 

NeuR^^i 3JELS. 7l7flS]^ D21S11 5E-b>H1^2. 43. 7]^5\±r <HH 33.-*! SW^^^M -R-^l 4 (human ty 
rosine hydroxylase gene, Humth01)2] STR PCR^l **rfc 5t ^2.3. ^ 7^^ & 

4. 

>ll 3^H1 $l«M/1$Si± 2/i < g'ti:i: 33^111 <£J: 45. 7)4^ -S-^H ^fl^Rr. zfzHI'fiS: 7^^1 < a i J!i 8, 

^T 1 ^ 5. 
^T 1 ^ 6. 

*i| 5%<H1 $l°H, < g7|^<§5) S-^-g- PCR°11 2l*fl DNA ^21 5°]* ^^Hr 34, ^(hybridization)* 

34, ^7l<^^(electrophoretic mobility)* ^WKr 34 ^ ^4* <*i«o.3. ^« ?°.3.-flM -S^S)£r 3 

7. 

*« HH Sa*H>l. ^Tfl 221 ^14^ -fi-^^Hl cfl^ 4^ PCR°1H DNA ^tJLi2l pFntll* °1^2l ^ 

£, dNTP2) 2^01^2] S ^^5^21 57W ^.rtft ^Sr^^ 2)^°] PCR ^^Vfe 5* *T 

^1 7%<H1 5a°H, 4^ ^ PCR21 ^^21 ijH-^-g- 2.0 vfl^l 2.5 U21 DNA 3.0 M)^ 4.5 mM2] MgCl 2 

200 Ml^l 400 //M21 dNTP, 62 Ml^l 63TC2]Al 7^^1^1«i 12S. 7l7HS]^ H^HS] ^ 

30 vfl^l 355J21 f^l^J ^°3- 7l|<y4>g ?17+^ w 0 V>a. 
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^T 1 ^ 9. 
10. 

^ 9% Vo fl Si^H, DNA EH**! 4 2^ DNA eH^J ^4 "S^C ift*fl, t^J-^ SE-e ^ 

tf-zjS. 2*1- *3fl. ^^?7l^ ^ DNA **«3uiif- 3* i?Rr DNA eM^ 

'A] 10%H1 $M*], ^^Jl^^ ^^-Altflol^ (peroxidase) , ftU^*! 4 tflo] ^ (alkaline phosphatase) $ 2^ 
2: (galactosidase) 5. ^« ti^^l^ 3* ^ DNA EM*<} 

^T 1 * 12. 

*l 10lN $M>H. ^^S^ FITC, TRITC 5 [F -18] -FDG5. ^€ ^£.3.-^ *}^3*c- 3* ^^^.5. *Hr D 
NA 7]e 

13. 

^1 10%H1 5S°H, 4CN(4 -chloro -1 -naphtol), DAB (diaminobenzidine) , AEC (aminoethyl carbazo 

le), ABTS[2, 2' -azino -bis (3 -ethylbenzothiazoline -6 -sulfonic acid)]. OPD(o -phenylenediamine) ^ TM 
B(tetramethyl benzidine) ^3 ^ *1~5r DNA EW^g 

51 3 

1 

VNTR( Voriabk Nmbxr »fTMdcm Rcpol ) 

...ZT rr— i r=ui^=M 1 1 \== 

* * — 

STR < Short Ttadcn Repeat ) 
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1 2 3 4 5 6 / 8 9 
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SL^ 6b 




I 2 3 4 1)6/89 



"3 6c 



<T4 {*» 



^ r D2ISI1 
IKuiflliOl 



L| nj u| 
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» n k fti ft i 
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<110> Inha University 

<120> Method of personal identification and paternity testing by optimizing 
conditions of multiplex PCR using length-polymorphic DNA sequence 



<160> 


12 


<170> 


r 

Kopatentln 1.55 


<210> 


1 


<211> 


173 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


VNTR region of YNZ22 


<400> 


1 



ggtcgaagag tgaagtgcac aggagggcaa ggcggccctc agactgcctg ggctggggca 60 
gggctgtgag accctccctt acagaagcaa tgagggcttg aggagggggt taggggcagt 120 
aagttaactt gggaggcgga tgtgggggaa cgctgaagaa taaagactgt ggg 173 
<210> 2 
<211> 119 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> SPR region of neurotensin receptor gene 
<400> 2 

catcagctca gaagcagatg gtggctgggc tcttccttct tccttccttc cttccttcct 60 
tccttccttc cttccttcaa ccttctttct ctctgtctta gacatggagt tcttgctct 119 
<210> 3 
<211> 102 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> SPR region of D21S11 
<400> 3 

atgtgagtca attccccaag tgaattgctt tctaatcgtc tatctatcca gtctatctac 60 
ntcctatnna gtctgtctct ggagaacatt gactaataca ac 102 
<210> 4 
<211> 127 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> SPR region of human tyrosine hydroxylase gene 
<400> 4 

tgattcccat tggcctgttc ctcccttatt tccctcattc accatggagt ctgtgttccc 60 
tgtgacctgc actcggaagc cctgtgtaca gggagctgtg tgggccaggc tggataaatc 120 

gggagct 127 

<210> 5 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer of YNZ22 

<400> 5 

ggtcgaagag tgaagtgcac ag 22 

<210> 6 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer of YNZ22 

<400> 6 

cgctgaagaa taaagactgt ggg 23 

<210> 7 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> forward primer of NeuR 

<400> 7 

catcagctca gaagcagatg gt 22 
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<210> 8 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer of NeuR 

<400> 8 

ttagacatgg agttcttgct ct 

<210> 9 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer of D21S11 

<400> 9 

atgtgagtca attccccaag tga 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer of D21S11 

<400> 10 

ctggagaaca ttgactaata caac 

<210> 11 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> forward primer of HumthOl 

<400> 11 

tgattcccat tggcctgttc ct 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> reverse primer of HumthOl 

<400> 12 

caggctggat aaatcgggag ct 
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